In Japan, national health expenditure is increasing each year. In particular, medical care costs for the elderly is growing at the rate of about 9% annually alongside the rapid increase of the aging population. In Japan, the specific health checkup and specific health guidance were implemented in 2008 to reduce medical costs in the medium to long term by preventing metabolic syndrome. To evaluate the influence of Specific Health Guidance on medical costs for metabolic-related or other diseases, we conducted propensity score matching and compared between those who received the Health Guidance and those who did not. The two groups were extracted from those with zero outpatient medical expenses for the five months prior to the checkup. The following were selected as variables for matching: gender, age, BMI, abdominal circumference, systolic blood pressure, HbA1c, total cholesterol, urinary protein, smoking/nonsmoking, hoping/not hoping for Health Guidance, and willing/not willing to improve one's lifestyle habits. Finally, 50 one-to-one matches were performed between the intervention and control groups. The results of the Tobit regression analysis showed that Health Guidance significantly lowered metabolic-related medical expenses for the 26 months. However, for other diseases, no significant difference for medical expenses was evident between the two groups. The consultation rate of the intervention group after 12 months was 28% and 46% for the control group. The results suggest that the Specific Health Guidance in Japan reduced outpatient consultation for metabolic-related diseases.
Introduction
In Japan, national health expenditure is increasing each year. During fiscal year 1999, national health expenditure exceeded 30 trillion Japanese yen (JPY) for the first time and is currently almost 40 trillion JPY. Furthermore, the ratio of national health expenditure to gross domestic product now totals 8.3% [1] . In particular, medical care costs for the elderly are increasing at a rate of approximately 9% annually alongside the rapidly increasing aging population. A comparison of the medical examination fee per person indicates that the fee for the elderly is five times greater than that for the nonelderly [2] . Considering this, it is necessary that we continue to promote the improvement and management of lifelong health and offer adequate, efficient medical care for the elderly. At the same time, evidencebased preventive measures are needed to control the burden on society due to rapidly increasing medical expenditure. In 2008, the Japanese Ministry of Health, Labour and Welfare implemented a standard medical checkup program to identify persons at a high risk of metabolic syndrome as part of a series of measures implemented to achieve appropriate levels of medical expenditure.
This medical checkup program is intended to help prevent lifestyle-related chronic conditions, with a focus on preventing metabolic syndrome. All health insurers in Japan including the Employee's Health Insurance are required to provide these services, which are composed of specific medical checkups and specific healthcare guidance.
The checkup comprises 28 items including an annual laboratory test, physical examination to evaluate metabolic syndrome risk factors, and a questionnaire consisting of 22 items (Appendix).
The results of these examinations are used to identify those needing specific healthcare guidance by assigning them to three assistance levels (information service only, 2 Advances in Public Health Number of people whose outpatient score for metabolic-related diseases was zero for the five months before the checkup was given in parentheses.
motivational support, and active support). These levels correspond to their risk level and focus on the extent of visceral fat buildup and numerous other risk factors. In addition, when notified of the examination results, those who have undergone the specific medical checkup are given information adapted to their individual needs based on the examination results. Specific healthcare guidance provides assistance to improve lifestyle such as diet and exercise habits according to lifestyle disease risks. In addition, both motivational and active support include initial counseling and a final evaluation after six months. Furthermore, the checkup and guidance programs in Japan are an approach to reduce medical expenses in the medium or long term through interventions focusing on lifestyle habits. However, it is difficult to quantitatively estimate the influence of the intervention on medical expenses. In this study, to evaluate the influence of specific health guidance on the medical cost of metabolic-related or other diseases, we performed propensity score matching and compared those who received health guidance with those who did not.
Method

Study Population.
The checkup and guidance programs in this study are provided to insured members of the community and dependents aged 40 to 65 years (including persons reaching this age range during the fiscal year). Table 1 shows the type of support for those insured who underwent the checkup during the period of May-December, 2012, in Mishima City, Shizuoka Prefecture. The targets of health guidance in Japan are classified into three groups according to their risk: information service only, motivational support, and active support. In total, 918 of 3,413 people were classified as needing motivational support or active support, and these were targeted as needing health guidance. Of the 918 people, 62 received health guidance.
Of these 62 people, 51, whose outpatient score for metabolic-related diseases was zero for the five months before the checkup, were considered the intervention group in this study (hereafter "Group I") ( Figure 1 ).
Propensity Score Matching.
Propensity score matching is prevalent in observational studies as a method capable of evaluating causal relationships [3, 4] . This analysis method enables adjusting covariates from observation data by means of a propensity score when a randomized controlled trial is difficult in clinical medicine or epidemiology.
Furthermore, the method is employed to reduce the impact of treatment selection bias in estimating treatment effects using observational data. The propensity score is a subject's probability of treatment on observed baseline covariates. Matching based on this propensity score ensures that treated and untreated subjects have similar distributions of observed baseline covariates.
In this study, the propensity score is the probability of receiving health guidance, which can be estimated based on the checkup and questionnaire (Appendix). When comparing the intervention group (Group I) and control group (hereafter "Group C") with similar propensity scores, it is considered similar to a randomized controlled trial in observation studies. Thus, we examined the influence of specific health guidance on outpatient consultation rates and the medical expenses for metabolic-related diseases through propensity score matching. For the 358 people, the probability of taking health guidance was calculated using the propensity score. From the 28 items in the annual laboratory test, physical examination to evaluate metabolic syndrome risk factors, and 22 items of the questionnaire, we selected the optimal explanatory variables (covariate) that maximize the area under the curve (AUC) obtained from the calculated propensity score and receiver operating characteristic (ROC) curve.
One-to-One Matching. One-to-one matching (nearest neighbor algorithm) was performed under the following two conditions. (i) No overlap, no replacement: targets with counterparts shall be excluded. (ii) Common support: selection shall be made from the overlapping area of the propensity score. Finally, 50 one-to-one matches were performed between the intervention and control groups ( Figure 1 ). One-to-one matching was conducted using Stata MP13 (Stata command: psmatch2).
Based on the calculated propensity score and ROC curve, the following elements were selected as explanatory variables (covariates): gender, age, classification (motivational support = 0, active support = 1), number of checkup(s) until the previous year (0-3 times), BMI, systolic blood pressure, HbA1c, abdominal circumference (all these were normalized), exercise habits, hoping/not hoping to receive health guidance, willingness to improve one's lifestyle habits, and drinks/does not drink alcohol (all these were denoted as Yes =1, No = 0). The AUC (ratio of the area below the ROC curve) was 0.683 ( Figure 2) .
As a result, an optimal propensity score for estimating the probability of receiving health guidance was calculated ( Table 2) . One of the 51 health guidance recipients was excluded, because of a too distant propensity score, and 50 pairs (100 people) from Groups I and C were selected. The final study population consisted of 61 males (61%) and 39 females (39%) with a mean age of 56.3 ± 8.0 (range, 39-64) years. Table 3 shows the normalized average value of the two groups.
Data Analysis.
The propensity score was employed to reduce bias in the linear regression model as independent variables [5] . We performed a Tobit regression analysis, setting received/did not receive health guidance and the propensity score as the explanatory variable and medical expenses as the objective variable. While many people had zero medical expenses (zero section), the Tobit regression had to be conducted rather than the ordinary linear regression [6] .
Regarding target expenses, we analyzed outpatient/dispensing receipts only (hospitalization/dentistry receipts were excluded) for the 26 months (receipts dated from January 2013 to February 2015). Metabolic-related diseases were defined as E1 (diabetes), E7 (hyperlipidemia, etc.), and I1 (hypertension) according to the ICD-10 codes. Suspected diseases were also included. For the dispensing receipts, only drug costs were considered, and technical fees such as compounding fees were excluded. We used the Japan Standard Commodity Classification (JSCC) to classify the drug costs. Among the JSCC codes, 21 (circulatory preparation), 396 (diabetes drug), and 2496 (insulin preparation) were defined as metabolic-related medications. Medical expenses increase when those insured consult medical facilities. Therefore, in addition to comparing metabolic-related medical expenses, we also compared the outpatient consultation ratio for metabolic-related diseases.
These analyses were conducted using Stata MP13 (Lightstone, Co. Ltd., Tokyo, Japan) and SPSS23 (IBM Co. Ltd., Tokyo, Japan).
Ethical Considerations.
This survey was approved by the Ethics Committee of the National Institute of Public Health (NIPH-IBRA #12137) and City Council Meeting in Mishima City. All methods were conducted in accordance with the Ethical Guidelines for Epidemiological Research [7] , Guidelines for the Provision of Database for National Health Insurance Claim / Specific Medical Checkup / Specific Health Guidance [8] , and Security Guidelines for Health Information Systems [9] . Since the purpose of the specific medical checkup and specific health guidance in Japan was not for the research, but for the National Public Health Service, informed consent to participate in the study was not obtained. However, for the purpose of the Medical Care Expenditure Regulation Plan, secondary use of the anonymized limited database was approved for the analysis in accordance with the guidelines [8] based on the law in Japan. Table 4 compares the two groups' medical expenses for metabolic-related and other diseases for 26 months. The metabolic-related medical expenses for Group I for the 26 months were 12,530 JPY, whereas those of the matched Group C were 44,047 JPY. This is a difference of 31,517 JPY for the 26 months between receiving/not receiving health guidance (95% confidence interval: 9,720-53,314 JPY, p value: 0.008). As such, health guidance significantly lowered metabolic-related medical expenses by 31,517 JPY (71.55%) for the 26 months. However, for other diseases, there was no significant difference between the two groups for medical expenses. Tables 5 and 6 provide the results of the Tobit regression. Metabolic-related and other medical expenses were set as the objective variables. The results indicate a difference of 57,794 JPY for the 26 months for receiving/not receiving health guidance (95% confidence interval: 12,520-103,067 JPY; p value: 0.012) ( Table 5) . No significant difference was observed for other medical expenses. Figure 3 shows the transition of the cumulative numbers of zero metabolic-related outpatient medical expenses after the checkup. As the observation period gets longer, the ratio of zero metabolic-related medical expenses decreases. However, Group I's ratio of zero metabolic-related medical expenses is consistently higher than that of Group C. The consultation rate of the intervention group after the 12 months was 28%, and that of the control group was 46%. behaviors or cardiovascular risk factors over a period of one year [10] . In Japan, the specific medical checkup and specific health guidance were implemented from 2008 to reduce medical costs in the medium to long term by preventing metabolic syndrome. The plan is already in its second phase [11] . A database of the National Health Insurance Claims as well as of information pertaining to the specific medical checkup and specific health guidance in Japan (hereafter "database") was established to evaluate the influence of these on medical costs. It is used in the stochastic method of determining 6 Advances in Public Health A No plan to improve. B I'm going to start in the future (e.g., within 6 months). C I'm going to start soon (e.g., in a month), or I have just started some of them. D I already started (<6 months ago). E I already started (≥6 months ago).
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Are you willing to have Health Guidance about lifestyle modifications if the opportunity arises? Yes / No prefectural medical costs because the database indicates the difference in the total medical costs per year between those classified as suffering from metabolic syndrome and those who do not [12] . However, this estimation has the following limitations. First, the matching rate between the checkup data in the database and that of receipts is low and not constant in each gender or age class [13] . Specifically, the rate is less than 10% for males aged less than 65 years, the main target of the health guidance program [14] . Second, the medical costs in the database are not limited to metabolic-related diseases and include all types of diseases (while it does not include dentistry expenses, it does include hospital charges).
Furthermore, to evaluate the influence of interventions such as the health guidance program on medical costs, it is not sufficient to simply compare those with metabolic syndrome with those who do not suffer from it. The results of the meta-analysis of the NHI Health-up Model Project [15] implemented before the checkup or guidance programs and those of the Health Insurance Society through propensity score matching did not explicitly show the influence of health guidance on medical expenses [16] . Although the study comprised few respondents, through the Tobit regression analysis, this survey showed that health guidance tends to decrease metabolic-related medical expenses. Furthermore, the Kaplan-Meier method indicated that undergoing the guidance reduced consultations for metabolic-related diseases to a mild degree. In Japan, the specific medical checkup and specific health guidance may have had some influence on medical expenses pertaining to metabolic-related diseases.
Conclusion
The results of this study suggested that in Japan, the specific health guidance program reduced outpatient consultation for metabolic-related diseases.
